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(ULWURFLWR]D QDNRQ WUDQVSODQWDFLMH EXEUHJD 37(
SUYL SXWD MH X OLWHUDWXUL RSLVDQD  JRGLQH NRG
SULPDWHOMDEXEUHJDRGVURGQRJGDULYDWHOMDNRGNR
MHJ MH SULMH WUDQVSODQWDFLMH XĀLQMHQD ELODWHUDOQD QH
IUHNWRPLMD  1DNRQ WRJD 37( SRVWDMH VYH ĀHåþH
















WUDQVSODQWDFLMH 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1DMĀHåþH MH ULMHĀ R JODYREROMDPD SOHWRUL OHWDUJLML L
YUWRJODYLFDPDÿDNGREROHVQLNDV37(UD]YLMH
WURPERHPEROLMVNLLQFLGHQWGRNLKXNRQDĀQLFL
XPUH ]ERJ NRPSOLNDFLMD WURPERÁHELWLV FHUHEUR
YDVNXODUQLLQ]XOWSOXþQDHPEROLMD«
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(WLRORJLMD VDPRJ SRUHPHþDMD MRå QLMH X SRWSXQRVWL
UD]MDåQMHQD DOL SRVWRML RSþL NRQVHQ]XV GD MH ULMHĀ













 QLMH XĀLQMHQD QHIUHNWRPLMD QDWLYQLK EXEUHJD
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(ULWURSRH]D MHXSUYRPUHGXRYLVQDR OXĀHQMXHUL





]YRM 37( 7DNYD MH SRVWDYND L ELOD WRĀQD X YHþLQH
EROHVQLNDNRMLVX LPDOL LQDWLYQLEXEUHJ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ÿLQLVHNDNRWUDQVSODQWLUDQLEXEUHJLPDGREUXSR
YUDWQX VSUHJX L]PHāX OXĀHQMD HULWURSRHWLQD (SR
L SRYLåHQMD KHPDWRNULWD DNR QLMH VWLPXOLUDQ QSU
VWHQR]RPEXEUHçQHDUWHULMHGRNQDWLYQLEXEUHJX
XYMHWLPDHULWURFLWR]HQHUHDJLUDVPDQMHQMHPOXĀHQMD
(SR YHþ GMHOXMH SR SULQFLSX ¶·WHUFLMDUQH KLSHUHUL
WURSRHWLQHPLMH··  1HIUHNWRPLMD QDWLYQLK
EXEUHJD X WLP MH VOXĀDMHYLPD ELOD UMHåHQMH SUREOH









MH V LVWUDçLYDQMHP GUXJLK IDNWRUD NRMH VH VPDWUDOR
PRJXþLP¶·NULYFLPD··]DKLSHUVWLPXODFLMXHULWURSR
H]HWHVHSRND]DORNDNRLQ]XOLQXVOLĀDQIDNWRUUDVWD













7DNRāHU MH QD çLYRWLQMVNRP PRGHOX GRND]DQR GD
VXEWHUDSLMVNHNRQFHQWUDFLMHHULWURSRHWLQDXNRPEL
QDFLMLV,*)PRJXXSRWSXQRVWLNRULJLUDWLDQHPL
MX NURQLĀQRJ EXEUHçQRJ ]DWDMHQMD  1DSUHGDN
XLVWUDçLYDQMXHWLRORJLMHWRJVYHĀHåþHSUHSR]QDWRJ
VWDQMD LKHPDWRSRH]HXRSþHRPRJXþLOD MHGRVWXS
QRVW ĀLVWLP UHNRPELQLUDQLP IDNWRULPD UDVWD SR
YHþDQMHVSHNWUDFLOMQLKSURJHQLWRUQLKVWDQLFDXYR









IDNWRUD WH ,/ L IDNWRU NRML VWLPXOLUD UDVW JUDQX
ORFLWQRPDNURIDJQLKNRORQLMD*0&6)VRE]LURP
GD QMLKRY EHWD ODQDF IXQNFLRQDOQR GMHOXMH QD (SR
UHFHSWRU ĀLPH PRGXOLUD QMHJRYR GMHORYDQMH 
+LSRNVLMD NDR IDNWRU NRML SRWLĀH HULWURSRH]X QLMH
ELOD UD]MDåQMHQD GR VUHGLQH LK JRGLQD NDGD VX
6HPHQ]D L VXU ]DSRĀHOL VRWNULYDQMHPPROHNXODU
QLK PHKDQL]DPD KRPHRVWD]H NLVLND SUL ĀHPX VX
UD]LQD RNVLKHPRJORELQD L SULMHQRV NLVLND WNLYLPD
LVNULVWDOL]LUDQLNDRRVQRYQLUHJXODWRULHULWURSRH]H
3RND]DOLVXNDNRKLSRNVLMDSUHNRYLåHLGHQWLÀFLUD




PDWRNULW GRVHJDR YULMHGQRVWL RG   VYH GR
JRGLQHNDGD MHREMDYOMHQRGDHQDODSULOPRçH
X]URNRYDWL UHYHU]LELOQX DQHPLMX X EROHVQLND V 








WHQ]LQ VXVWDYD 5$6 L QMHJRYR GMHORYDQMH QD VQL





]DMHGQLĀNLSRWLFDM]D OXĀHQMH L UHQLQD L(SR  WH




















5ORVDUWDQDGDVPDQMLHULWURLGQLUDVWin vitro i 
VQL]LKHPDWRNULWXEROHVQLNDV37(XNRMLKMHGRND
]DQD SRMDĀDQD HNVSUHVLMD $7
1
 UHFHSWRUD 
$NWLYDFLMD DQJLRWHQ]LQ  UHFHSWRUD SRND]DOD MH GD
VHDNWLYLUDMX-DN6WDW,56LS6NLQD]HVSRV
OMHGLFRP DNWLYLUDQMD (SR UHFHSWRUD (SR5 QD QH
HULWURLGQLP VWDQLFDPD  DNWXDOL]LUDMXþL SLWDQMH
LPDOLGMHORYDQMHDQJLRWHQ]LQDL(SR5IXQNFLRQDOQX









GDOMQMHJ SRYLåHQMD KHPDWRNULWD X EROHVQLND V 37(
NDRåWRVXSRMDĀDQDGLXUH]DGHKLGUDFLMDSRYUDþD



























ORVDUWDQ VH WDNRāHU SRND]DR XVSMHåQLP X OLMHĀHQMX
37(DOLX]QHåWREODçHVQLçHQMHKHPDWRNULWD
XRGQRVXQD$&(LQKLELWRUH LXĀLQDNNRMLVH MDYOMD
QDMĀHåþH XQXWDU  WMHGDQD RG XYRāHQMD OLMHND 6D
GDåQMHSUHSRUXNHVX]DSRĀHWLWHUDSLMXORVDUWDQRPX
GR]LRGPJGDQX]PRJXþQRVWSRYHþDQMDGR]H











WHRÀOLQD 7HRÀOLQ LPDXVNX WHUDSLMVNXåLULQX L
QLMHXĀLQNRYLWNDR$&( LQKLELWRUL 7HUDSLMD VH
QDVWDYOMDQHRJUDQLĀHQRVRE]LURPGDVXUHODSVLĀHVWL
D ULMHĀ MHR OLMHNRYLPDNRML VHGDMX LNDR




3RVWWUDQVSODQWDFLMVND HULWURFLWR]D MDYOMD VH XQXWDU 
 JRGLQH RG WUDQVSODQWDFLMH EXEUHJD X  
SDFLMHQDWD5LMHĀMHREROHVWLPXOWLIDNWRUVNHHWLRORJL
MH X NRMX VX XNOMXĀHQL X SUYRP UHGX HULWURSRHWLQ
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SULO WUHDWPHQW RI SRVWWUDQVSODQW HU\WKURF\WRVLV (IÀFDF\
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$QJLRWHQVLQFRQYHUWLQJ HQ]\PH LQKLELWLRQ LQ WKH WUHDW
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KHPDWRFULW LQ SRVWWUDQVSODQW HU\WKURF\WRVLV - $P 6RF
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0XOWLSOH VLWH HVWLPDWHV RI HU\WKURSRLHWLQ DQG UHQLQ LQ
SRO\F\WKHPLF NLGQH\ WUDQVSODQW SDWLHQWV 7UDQVSODQWD
WLRQ
0DUWLQR 5 2OLYHU $ %DOODULQ -0 5HPDFKD $)
3RVWUHQDO WUDQVSODQW HU\WKURF\WRVLV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HWLQ DQG UHQLQ DIWHU UHQDO WUDQVSODQWDWLRQ 6FDQG - 8URO
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DIWHUUHQDOWUDQVSODQWDWLRQ7UHDWPHQWE\UHPRYDORIWKH
QDWLYHNLGQH\V1HSKURO'LDO7UDQVSODQW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FRUUHFWWKHDQHPLDRIFKURQLFUHQDOIDLOXUHLQWKHPRXVH
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WHQVLQFRQYHUWLQJ HQ]\PH LQKLELWRUV DQG KLJKHU HU\WK
URSRLHWLQ UHTXLUHPHQW LQ FKURQLFKHPRGLDO\VLVSDWLHQWV
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KHPDWRFULWV LQ NLGQH\ WUDQVSODQW UHFLSLHQWV ZLWK SRVW
WUDQVSODQWHU\WKURF\WRVLV7UDQVSODQWDWLRQ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6RFRORYVN\ 0 1DP + )OHPLQJ 0' L VXU ,QHI
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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%DUHQEURFN 0 6SLHNHU & 5DKQ .+ =LGHN :
7KHUDSHXWLF HIÀFLHQF\ RI SKOHERWRP\ LQ SRVWWUDQV
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(IIHFW RI DQJLRWHQVLQ LQIXVLRQ RQ H[WUDUHQDO HU\WKURSRL
HWLQSURGXFWLRQ-/DE&OLQ0HG
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VWLPXODWLRQ RI -DN6WDW SDWKZD\ E\ WKH DQJLRWHQVLQ ,,
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
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